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prediction programs (20a to 20d) lor predicting the secondary structure of the protein from the primary sequence information on 
the protein is executed. The results (30a to 30d) of the secondary structure predictions through the secondary structure prediction 
programs (20a to 20d) are compared with one another (60). On the basis of the comparison results, the frustration of a local portion 
of the primary sequence information of the objective protein is calculated (70). From the calculated frustration of the local portion, 
the interaction portion of the objective protein is predicted (80). 
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(18-2 0*7A©^) t?r 5: -/SaO'JS:WJ-r5ii^©*jS:S:Bft^-r5 
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Wr&<D— M%7jk-tmx»& "9,^86 mn, t * /mix i (D?km twmm^K 

%M\hy"7 ^w^rf ^>m^— M%^-tmxh<9 , |8 7|it mopac 

2 0 0 0©A*77^/W- M£^1-0-e&«9, I8 8 0lt MOPAC 2 0 
^8 9BH ^^ftffrfb^S; (MOZYMEfe+BFGSS) £ BJ! <Z> ^ 
fl£5fe<£>*M^$5fc (MOZYMES+BFGSS) k*Z&m<D^fe\Z£ V 

10 

?s §n & ^jft-r § ^ & <D%c&<Dm& 

r 

15 D*3&|l§<Dfc®] 

WI S S-PROT^P I R^T r EMB Lm^^U^—^^—^K^M^ 

25 Si^^/^f <D-ft«MWl>3«5t ; ?i7 9 n^7A2 0 a~2 0 d 
fTi-So iitN rftH^n^7A2 0a~2 0dtt, #iJx.tt\ Chou- 
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Fa s m a n tf^^K neural network ^-g? 5 1 i n 

ear statistics V^^ife-'K nearest neigh 
bor metho d SrJBV^^Mfeft if fcflJJB UTr:^:*jt^M^ 5 a V— f 

a ~ 2 0 d ©ZUfcflBfi^aiJfe* 3 0 a ~ 3 0 d SrJttfcWS (6 0) , 
§ (6 3~6 6) 0 

0) 0 J;b»^b#«JMm^-^ (6 3-6 6) -cftfcsni 



5 



7c Z 



WO 03/107218 



PCT/JP03/06952 



38 



10 



15 



20 



25 



(67) &m m^m $m t m-r s „ 

-^mmmwrnn^mmm^ m*.t£, pdb^scop*^© 

^n^^ACDMiJ^T 2 -^ 6 3-6 6 b&ttM-rZ> 0 



~ 2 0 d ©ZHJcflfaS^JHite*^— * 3 0 a - 3 0 d fc^f 5*fB ftSr^f fllfll 
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m 2 fc*5^T* j/M7^3oon % ^^mm^mmm 100 t^n^ 

<5o 



^laS^^xA 2 0 0 fi % WEBfw^ASPtw^iLt 



=5> ^rl /^n V 



#*5 J; VZfr h zmffl-t %7v?7J*m-£ 9 urn £ ti 3 



H« 10 0 ©^S:iKigWK:i|ilHNl*t-5 CPU4$<Dfflfflffi 10 2, aflr ms4(- 



^-^wbi 04, AMti 1 2 ^ «t tj«m^s 1 1 4fcga*$ti*AtH^ 

WW — r7cn — ^.§131 0 8, 38«fct^ #3ScD^-^-<— ;*^r— 7"7V (^SJ 
fct^T*—^ 10 6 a ~^ ^ 5Tfl|5t-7*^- 10 6c) 
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b ? — ? 3 0 0 ^5i^nr|6(C^$tbTV>5 0 

fflW&y*--?^—* 10 6 a~^^"?^JJfl|3t9*— ^-<— ^ 10 6c) J± % @ 
A 7T4 /P^X- * * ^ rc ^77^ ^^T^l" 

So 

rtL^fE-itgi? i o. 6 <D&mmmm<z> $ ^mm^y*-?^-* i o e a « % 

— ffl%^~t~mx%>% a 

^fc, lijfit'ff^-r — ^^— ^ 1 0 6 b ft, ~^#5t^M7°t=!^^A(D~^ 

mwfi 6 o % corns- & (Dmmm% 1 1 u mwj; <9 mm^m^m^a± 
x- h % m<B m.m ^^mMvxh^w 
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5 M'[f # b it t> , $f)tig©7yf-^3 mm &ttM b fc 9 b -c 

0 2 fc&V^T, jififfilffll-Y l^ — ^*— 10 414, fBSfls/TOffi: 
100t^yM7-^3 0 0 fct/V— ^©iiff^S) £ CD R9 ^ 

*5W*iSfllffi!l#^fT5o i~fc;b*>, iift#J«l-r^^— 0 4», -fife 

Hxfc, 0 2 fc^T, M« 102lt OS (Operating Sys 

20 t) , ©fefflSr^frt- § fc&cD'ff sBWaaSrfi 1 5 0 »P£|S 10 2(1, 

ftt^ swsa^ijA^i 02 a, =i&mmfm-7 1* y ? A9mm 1 o 2 b, - 

MKt»J:7°n mi02c, 1 0 2 d, ^7>Xh u—^ a 

^turgp 1 0 2 e , ffis^iflj^ausp 1 0 2 f , -mn^-^wmK 1 0 

2 g, tectum ffl|fliaFfflp$RK^SP 1 0 2 hSr#^.Tfllfifc$ti/TV>5 0 

25 n CO 5 g l^ga^JA^gfS 1 0 2 a fi±, g ftjtf)* V^^Jf ^SB^J'lf $L 

AUSfrlfp 1 0 2 b tt, -«5t«J^n /7A^LTA^¥Stj;5 A7j£ 
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25 



i» 1 0 2 c fi, ^ ^A?^ft©— ^CiB^lJ'tf MSB** l"*?W<D 



-f-S^SO^JttSE^-efcSo 77^h l iXg -yW$m 1 0 2 e ft, 

a i£3M8u *5 <t flit ftitfliaais^atc ^fcwtittf * 

20 3^-C&5 0 **5, -^^b#^^J;oT ^ fT^^tt§^acD^ffl(c:-ov^r«, $ 



$ tvfofc^ ife <D7£$ 33 £ * v- ;* x A (7) £Q;3M<7>— #i| 
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*1\ *B2{^J»$:WJigg lOOit g ^@H^JA7Jg|S 10 2a c^SJc J; 

=f92ffffi^ft^iSf 1 OOit - Ife#g|5 1 02g© 
(^7y7'SA-2) 0 



— 1 0 2 gtt, 1 o 

i) o ^s^s b- i ^£>v>T, g^sa^ij^— ^^/^JCff^T^- ^ 

i o 6 c K&mztix^zm&ia^ -&mm?—*jfrnn 1 o 2 g ^ 



9 l"* 9 



Oh. 7^ 



^SB-2) 0 

— ^ 7" ;y 7° S B - 1M£5^ T\ g ^IB^IJt 2 — * J&S * ^ ««jt:r- ^ 



* 1 0 6 c ic&m£tix\,^£^M&ia*, -&mt&7 s — * 1 0 2 g 
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-X 10 6a ^jjft-f-So 
SOT 4{CS^ ffiS^^fi^M^tt 10 011, -MlitWJ^n 

102b t> , nmmm^—?%i ot/ci^oKic^i 

^PLfcDI-Sii^J; <9, #-Jfc«3rPS9:rp^9Al 0 2 c (DXtlTfc£&& 
fcH2r;fc3K — ^jt^ij^n^^^ 1 0 2 c Sr^tT-rS Q ~ #c#*3i^ 

iijyn ^7^102c te, *BS^gp^?||^g 10 0 ©rtfc#:£i-3:/i3 

ov^, - mn^my v ^ 7 j»mnu i 0 2b«, ^^aij^n^ 

7^1 02 cO^aWi/g ^*Sf*T?fc 5 ~ W^M^^r^yM^X — 
^-<— XI 0 6 a ©9f^©flBtWi^fc^^S ^Ty7'SA-4) 0 
oV^\ taS^$Pfi^S'J^« 10 0ft, fmKgfkttMU 1 0 2 d 

A- 5) „ ^IlJ^Jrb^f |5 1 0 2 d «\ #~ ^ftat^SlJ^P ^7 A 
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y 1* 10 2c ©~»C«at^^t Srtb$SEi-S„ 

oi^\ ^Sftffl^^PJ^g 10 0ft, 7y^F VJH-JKB 10 2 

10 v-a ^fUEgp 1 0 2 e KlJ; ^H^T^S^X h U" — is a VglfrflkS©— 0»J$r 
HI 6 {C^i-j; 5 Jc, 777f V^— ^ffhJHfR 1 0 2 e 1^-5777 h I/— 

20 3 ^^rff^UTt £W y^S C- 1) 0 

7^^^ h >>b ^w+^i5i o 2 e ft, - namMf— $ b^mfnt? 

3 VO^=iT^ff»Lr% (^fy/SC-2) „ M£ft\ ZUfcJffifeT*— 

25 ^^T^rii^bT^ iV\ 

75^M/->h >f+»§|5 1 0 2 e ft, |fft S'ltf ~ * ;* 1 0 
6 b MLt, ^*fflMffflfffiffftNJ£SB 1 0 2 h J; *) ^|fi$^7t^-Zl 
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102 c © -mm^mw&nmm (-mm &%m-ir.z 0 ^lt, ^ft^it 



3 



ftjs, mt ^m.wti&®> 1 0 2hii, #— jwsst^sii^p mio2 C © 



^7t, ffltffifftfflNMKjeiflJ 10 2h|J, #~&*5g^il:7 p n ^7A102c© 
— Mfit»J^n^^A 1 0 2 c motli, #^©«3t^oV^-CfljV^^^r 
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2 f ©Mate J; 9, th#§^L7t^Blf^cD7 7^ b i/-^gy©^arfc,t 9 

-7) „ ftE^/BSWfc^SB 1 02fft % Will — j£<DHHIt&; 

£ £ T\ 111 7 f* % ffiS^«flH£^M3fifil l o o ©ffi^^g 114 fc^$*t 



10 



v- 3 >-(7)^. 



15 ^T<Dm7FmWrtA-4te£xmA-5m%^As-Vnj&&tlT^5 0 ^tllCX, 



^MMWm, m%mTf^;vm^^y—^ (Mamma 1 i an Aden 
20 ylyl Cyclase) (PDB I D : 1 C J K) CfcBflJM^asV^T 

t 

TMACJ £V^$ 0 ) ©7^ /B^ffi^JfcoV^-CT'P^^A l^J;t/2^rfflV>r 
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#-n-<£>tffrf§ A^r^i-^^^CD^^H^MB- 2, MAC 5: / B^gB^J/^cD 
i&<D—ifcmm:^&%M&omim]^&^1r^9 7 (Dm^mmMB - 3, MAC© 

^^©itft^^bi^issv^co^ov^-c, f ^ g ^^^^ < fg^u 

15 0 9 ^^oV^TMAC^oV^T«lJLfc^ , z:#:#Jt^r H 15 ! 5±Am^ (space 

fill) tdT|B<ft$ti/"CV^S 0 &33 % Y \s— ^3 ^<D^^\^$mM 

V^-e^^^^LTV^So £fc, Kg^V^TMAC^rz^^W;/^;*^^-^ 
©fife^^V^^SCW:^^ (wireframe) ^TfB*fe$tL"CVN5 0 0 
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ft ft t> <zre fc !K L t> K m^<Dfua < # $c $ fix v ^ 5 c t & m b ft v \ 

PU (Central Processing Unit) feJ;t>'3tCPU 

15 Kxm^Mftzfh&y'uy^Mz.xmm&z^ t&x%, fesv^ v^^— 



10 0 ^S^W^SS^fettSo 

•So 

10 6 a —^^/n^KW^t"— ^ 10 6c) fi N RAM, ROMf 
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25 



5 y — ^^^^^m^mmmu^mi^, i»i8»:*^©*fe^ 

10 ^f^^^7c«^ 



CO — nP^r C G I (Co mm on Gateway Interface) £r 



15 Jdftjlft-rSiirfe'CffcSo 



7?, rco rsa^^J 7V^r^7>fV 



«MrV^^ ROM, EPROM, EEPROM, CD-ROM, 
MO, DVDf©ftf© r bTJR^ ©^SjKftCj -*K ^i3yfa-^i/77A 
(-rtl^tL^ROM, RAM, HD^(Z>f£#c£> rgl^ O&Sl&fcl , fcSl^ 
fi, LAN, WAN, ^ — ^5/ M£f^£;ft3^S' M7 — ?%3rVXyv 



V t VXftWtW-}$£frlZ> OS (Operating 

Sy s t em) £ ^S^JjUO^d ^7 ^ £ t&ffi UT^COlf^l^f^ 
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t.tc, v— ? 300^ ^wm^m^m^m ioo tw^^T- a 
2 o o t ^^LKmm-r ^mm^m u Mia; -r^h^ 

5 ^^h-^>, LAN (^/Mli^^^tf) ^ VAN^ ^y^jiffM 
^Vx^^/K^)»^tp) ^ CATVl^ IMT2 0 0 0K GSM 

fei4PDc/PDc-p ft^<D&&mm&&M/mws*<triy h 
mmwrnffl-^s b i u e 1 0 o t hf©ii», phsi^ cs, 

10 B S^fcfi I SDB^©#iM»f||^©? h^-ftifr&^/vx«% £v\ i~ftt> 

— * £i£g{f i~3 - £ ^° 

ft #SrA^J U * J''"^ W©— &E?UffifaRfl» b ^flC^ >v*^ Jf©- ifcHfet*^ 

15 Mi-* ^7AWLtA* tsfritc—mzprn m<o~wmm^ 

SrittfcU itt&i^fc^VT, 9^©^>-^^M©— &E^Jflfrtt©JnB3rS|S# 

©^7^ h 1—^3 V£f+$£U fH£ £ nfc^Bf$|5^© 77^ h l/— 

«fc ?> S #J© * R©+BSf^ffiftJ-|aSr^j|l!li-5 ©-?\ * >v^ft©— #cffi#| 

^fc, ^^SMfciti/^ g#J©^W^«©— 8cBB£lHlHS«rA2; gift© 

* k© -ymmj*—? u * «©-^@a^ij'it e> 
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» 

Sr^-T Jtfif #SrRfe U Wife £ ftfcfllflr ftffiNfcjs «fc tWfctfel&S: 
il^Sf - ^ t 5 1^ ^ S < f § i t Y) y 7? ^ bis— fa ^fh*fc 
15 ffitSit^tS, 

Bits mmm<DfemmiL^mizmirzwt&&~Mimmirz>i>K ^mm-e&ti 

&K<0±#W& s 7 t ~- ^SrPDB (Protein Data Bank) if 

<£>^Wr — * ft if 5 (^fy^Sl) o 
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53. 

6t ©Mif-^ iuSo-^t 7n 7iii (m-mm&mm. (hom 

O) £fcf±*H££iftai (LUMO) ) % *3 £ XF/^fci^ ±IIf©|IIx^ 

ii-C% Mti^Wi^WliX. (HOMO) SfcfiJMBSttat (LUMO) (DfLit^ 
^-fi, rfH©^P^7AMOPAC2 0 0 0 (J. J. P. 

Stewart, Fu j itsu Limited, Tokyo, Japan 

(1999) ) m&m^xAMi^^/vh-Ti/mmKk ^tfiH-s^^-e 

£S (X^y^S 21) 0 

-So 

< & «9 ft v \ ^ o t „ M x. t£m St £ TK^-^-e t 3 J; 5 ftfiS leiTfc^f - £S 



25 



7K^^f§«^^msr#,i:-rs^^fe5 (^^5/^s3 2) 0 

B<7jife (K 1 a m t b7)5iS|§L^cCOSMO?fe^^^ftWll^fc§o ) 
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fc^T^o —Mtmz. T?ni/T>tTWL&l bfe mmM&Wim. (HOMO) J t 

f*®^5S (lumo) J (7)2oor ktefi-to bj&>u ^fiSC©£5ftg 

Stfft£4Wt (HOMO) §S^^«>feae>^l|aMt ($J?L«\ 2eV 

0 = E C 
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D (K) =Sc/ 

mm mr r«r^ ;Mj r«j ti^ 0 ) t tt^gf 

5 (^^y^S 4) 0 
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SMfcfcttfc V &&V^ tis^ot^5 0 ii(!:^;i/7^ K3fe^bXV>5* 
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if 3r##fc: LtfttUt «fc v\ 



a 1 



H&ftfc:. getffitt^iitl loot, Se«©*5ftttf*^}c:Ba-r5 



7-Al 2 0 0 ^ h!7-^ 1 3 0 OSr^UT®ftpr|gtcgSttbT#|^$ 



1 1 JCjSV^^s' — ^1 3 0 0tt, S&l^tt$|5tfiSttl 10 0 

t«^fAi 2 0 0 b&mmz&mrzmtettu m%.t£. 4^?-* 

Mil \Z.^S\^X^YU^^ ; T^ 1 2 0 0tt, *y V 1 3 0 0 ^L-T, 

&wm\^i^mmm.i 100 trnm^mts^ ^tt^L-cief© 

" " T\ ^|5^rAl 2 0 OH, WE B A S P f-/^ i U t 
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VXh^\ ^HfP^^^Al 2 O 0O#^#gte, ^gtfv^^Al 2 0 0 

1 lfc^Tsew^t^te^sg^ei iooit 

#PfB 110 2, 



gP^S^S 110 0 O^^^^^^iJ^i-^ CPU 

— 10 4, A^Jgf 1 1 1 2*?mt>mWl 1 1 

^^5AttS^$M-f — 7rc — .xgRl 10 8, 38 J; #3*c^— 

tt««ii^gi loos, /p-pm^mmmm&kxp^mmm^m&tcn 



.x 110 6 a33£XPWmW^7 :t —'? 110 6b) f± x gi^V^^ 

ittbiB'it^ 1106 (D&mtfmnv) 5 * no 



^ft b ft =f r — $ ^ — * T? ft 5 



^fc M^ff-^ no6bit nm& 1102 ti5Mfe*tit 
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mi lfc^v^x, jift^ijtp^ z7^— *asi io4it m&Kis 



£fc, Hi KdjoV^r, Affi^^^^-7x-^l 10 8tt, A^>^ 



111 2^>mjD^Ul 1 1 4©$!^^^ 5 



V\ aS^J^g 1114iL 



3) 0 A^Jligl 1 1 2 t Ltli, ^r-#— K, ^V*. joJ:l>\ W 

£fc, HI 1 1 ^*3^T, »P§|3 1102 }3, OS (Operating S 
y s tern) f0»Wn^7A, #»<D#yffi3MS4£Sr&}£ Lfc^n ^7 A> 



f LjttHfcSP 110 2a, Ji52$fL3t$:5£g|$ 1102b, 



7K^m^n 110 2c, mmm^Mtv 1 1 o 2 d , m^m& 1 1 0 2 e , 



1 1 0 2 f , ?&t£g|$f£^M£B 1 1 0 2 g , W^t^jv 



d?— thJStgp 1 1 0 2 h, 38 £T>\ 



^^#§15 1 1 0 2 p &m?t-cmf$& 



©5 



fc5ttH?SB 1 1 0 2 a S, Wjtx-^-S^T 



TfLjttHflfP 110 2a 



te, El 1 2 id^i-J: 5 fc:, fti£*££«iat£H*:|a$ 1 1 o 2 i £ 5H£^4WitH*g|5 



25 1 1 0 2 j -Mt&TfllJEft&jft/S 
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*fc, mmM lat^r^SP 1 102b(t 7 n z/T T$hM t ^isb^.^tc^^/l^ 



* fc, #ltr $ y M^s^3 1 1 0 2 f r±, 7oyf^ nra t JiaM: 

^ttfw^iij^ no2git mmr $ y mifc&ikfetin 1 1 o 2 f ^ 



-t % mmm±^m^& xh%> 



- X\ ffi'S&iiL^M^ 1102gtt < gl 3 



^W§^ST 5 7 ma»5g^§|3 1 1 0 2 m t % £ 5{B 



W1102 n^|it«$ 
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1100ft, ffifSt^- * J&#|fl 1 1 0 2 p Ofckafc 
ST IK)©Ifif©4ffilf-^^PDB (Protein D a t 
a Bank) ft if c^M^-^— X & £fa> b^#-TS Ury/SAl- 

1) o 

10 OVM? % SeStJSHSlBJ^JBOSfli l lOOtt, f)jlj« 110 2 (D&lia V) ^ 

rf-f-^I^ARj m, %Ws 1 9 9 9^) fciffc 

^-^^^"S^^K (7t^7°SB 1-2~^t^7°SB 1-7) 0 ^0^g 

FC = S C £ 

25 S fSSft 0 £ Ufc^iJ, £ tefiot^/i^— ©Si i: Lfc^ h A- 

Sr^-f~ 0 7^- v ? fr^-±F = h + G • Div^5i5lc, ^J^ff^'JD £ Hig#tf- 
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fife , FO^-ft; % &mff&l<D 

5 bi-9) . n^T, ^ttjttUFftyaiSj^T-t-So 

su?ni i 4 (cm «9 , s &Kmmi$fa^mmm i 1 o o ^t^sai- 

10 1 6 %&mvx®,mirZ 0 Ml 6«\ *^ft»l t j3 ft 5 r A © 7 n y 

15 ci-i) 0 — t\ 5 £ , m^^LT, #^m^fcov> 

^gff«bTv^S^M^:^^:cD2^^Mb^-fr (^fj'/SD 1-2) 

25 JSL^t^S (X^-y7°SD 1-3) „ 



WO 03/107218 PCT/JP03/06952 

63 

2 0 ^^c-f-f^&v^Tfi, 5ffl^^5tUdX^fK (REWTY) 

£^0^5a$!L5lS:?S&i-5o ftfrlb, ^v^sfTWMSmiftl 1 0 2 aft, 
10 *SS^©LMf+^t|5 1 1 0 2 i *5 itKS{&^fL31l+»g|3 1 1 0 2 j <D«|^ J: 
«5*^£fL31 (HOMO) «^M4^#^U fti£^fl3t (LUMO) 

^g|5 1 1 O 2 b ft, ^«Lil2 > 3, 4, 5, 6*-e^jHSt)L7li^i-§o 

15 lot, mwr^ /wtmmvtfeui i o 2 f w\ ^iitat2, 3 N 4, 5. 6 

T5'/SCl-2) 0 

m^., rnmmm^ no2 g ii, tsr^ mm&mmt 1102k© 

20 3) 0 r<7>^-TO, 5: / mnm^U 1 1 0 2klt #^#lal 4 

m'mm^nmi 1 0 2 g ^ /im^stRgpi 102m© 
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io fflj&s^T-f-So 



st^Ei 1 4 (ti t> , nmmmmmm noon ^t^sai- 



if 



oV^01 9l:#lLTPJt5 0 01914, *mffiBm\z33l? 



fil^r^i-^n— ^-y— hXh& 0 
^SFl-i) „ ^ry/SC 1 - 1 fcz^TfST^ /WtZt<Dfr>fc&$:it> 



2 2 «5>^fL^ff^^#fenfcff|)CjjgM<7>--^!l^-t-|2|-CfcS 



31 8 3 % ^tWt 9 M^#-l§- 1 % ^Sftal 1 0 ttJ^^#^-4 fc'Jf 
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20 
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#Cl^ #L3t^^/V"¥— tH|£|f|J 1 10 2hll #^©±|S©fi^fc'JfMbX 
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E 1 - 3) 



E 1 -2^*DV^T#^ife^j:5«^-^-f-§^^^ N 



5 iSttOT^SUlfp H02gttr o^&i&tMffc i vx^Mirz> (xTyzfs 



E 1 -4) 



[«§PJl£>fl»!J 1 ; y tf* ? UT— if T 1 ] 

Jn7k^WfiP#3*fT?*>5 y #2*^ l^T— if T 1 ttHRWK: «t <M^^tbTV^T N 
>&W£T % 7 «SfiH i s 4 0, G 1 u 5 8 , A r g 7 7 , His92T*l) 

-kln.sigh.tll HU:o-C**^Sr#*nUX, ^T-fLStf+^i&^JM 
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(COSMOS) £fflV^T^ftOi£#£%Ji;b# 
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0 2 3 i^f i 5 iC, &®MtiL<7>&&& t ft V 5 HOMO/5^2#| 
^Glu5 8t, HOMO/^b 3#g fcH i s 4 0, LUMO^?>4|IS©H 
is 92, LUMO^f>3#BfcAr g7 7^Lfc„ ^©4o©75 7^ 



:f^i:I<-*KLTV^, ^fc. Hi s 4 0 £G 1 u 5 
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bfbf^m^m^T^. (4 0, 5 8, 7 7, 9 2) {Ci<^LT 

v>§ (5 7r*5 8\cm^ti^Km^^Ltm^xmwf^tbtc 0 ) „ 

EIW?!l2 ; V^^^UT— if A] 

#Cfc, ^JfeM2cDf¥lffl^oV>Tll|2 7^fclH3 0 &#J8I LTMi-f 5o ADtK 



i4H i s 1 2 , H i s 1 1 9 5 - £ ^M^i-flEK £ *L 



Ins i g h t I I fr&oXTk&ftttttMVX^ fr^WlM.fYW\Z.!&: 



^r^J^bfc 0 f Lt, TfTIKO^n ^MO P AC 2 0 0 0 Sr/lV^T&ig'ffc 



;f*®a (cosmos) &R^xf$M<D&m&%fois* 
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^TfLmfci^WT^ Hi 2 8 



12, 14, 119^3o^^5 o 



m ^-fti h MWix$<. t> 



b^fcffitttM*7-;/K (12, 119) ^£<M!&VX\s^% (14 
fii2 \zM\^mz.m\&$L t m^xmWr £ iifc a ) o 

&V^XM*<D^fj:%MM(Df&1M!(ZXMM&frLX^^i>(DX&Z>o 



25 3rtT 5 wci&bj u/t^, sew^ttMi^M^e 1 1 o o ^ rasum*: 
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1 1 0 2icxnte£>ti%&mm.mi&fc^^xt-z, ^co^m 

fcfe&M<7>— CPU (Central Processing Uni 



t) & j;tj?^f^C PU(; 



ROMtfcttHD^f COfS'K^l 1 0 6 & if f^tt, OS (Ope 
rating System) t II LT C P U{£ifr^ #tt&L®^T 

7AS> RAMll^P- KStL^w bit. X-oXMff^tl, CPUiillta 

gm^mmw: 1100 ttLtfit©^ ^ h ^ 1300 *^uTgsui!$tt 

ferry <t-— >h ^^°n ^fcUBft&Jh/rt «t < , ^Si^c-c-t© 
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-f X? , ROM, EPROM, EE PROM, CD-ROM, 

mo, dvd#co{£#^ ^m.m<ommmw-\ #t^ta^^fA 

^F*I/l£;ft5ROM, RAM, HDfoM© r|g^jl(D#>a^#:j , fcSl^ 
LAN, WAN, -f^ — Mdf^^eS^S^y hU — ^^LT/p 

10 — A^^^Zf^ V t LtMM§^5%©^ OS (Operating 

Sy s t em) $tx3#Ji@<D:/ n ^ A £ Ml LT-fcOttttBSr^Jifc-rS 

15 fB'ltf|51 1 0 6 ^^tiS^fficD^— (fi e STfS ^t 2 — ^ 

^1106 a fci^jJffljg^f-^ 110 6b) RAM, ROMf©^ 

20 ^^^Ift-f-^o 
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^&«^t£«^»*i 100 (D^-m • ^^Af^^M^m^ 
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£0;3lc7)— tR^rCG I (Common Gateway Interface) 

5 gfc, ^ y b 17 — ^ 1 3 0 0ft ® g SCf&ttgR&^M^K 110 0 fc^ffP^ 

^ A 12 0 Oi^BSI«t5«^tt, fjill -r >-^-^^y 
^^h7^y^ LAN (^$|/MlOH#£r^tp) ^ VAN^, /^a 

(T^n^V^^^/KD^^-^tp) ^\ CATVH^ IMT2 0 0 0M> 

^mm^, MBw-mm^, b i u e t o o t hm^mmMmm^. phsib^ 
cs N Bs^fc^i sDBm<DffimmmMm<D?ib^^-rtifa%-$Asx-b «tv\ 

&m e sc ^ fc ts^a eh* ^ y k<£> ^ scjsffl -r § its v ©sttf 13 
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15 fe-f-S©T\ ffi^^^v>iW^tbT^S^fL3lf|-#^IJjlb, $L3t^/l^ 

^ K O 2: ^fLitfh^c fc: £ o T 3fc T 7 n r & W J£ U St 



7Pi 



25 TfL3t<^M13afL51t UT^U ^nv^w Tflittjaiaift-jt^^fbTV^S 
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25 f^ffl^sr^-rso 
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£t\ ^i/*TJ»<Dmm^\,^xmm~tz>c H32ft, ^^w&MM&tiZ) 

S^ffl'H«Mf2 ioo^ gB^J-lf^^M-rs^^-^^-^^^^ 

5 n i/^^^Sr^-f-^^SP^^ A 2 2 0 0 ^, ^ 

HI 3 2 b !7 — * 2 3 0 0ft, * >-/^MlL^'ltMaiS« 

2100 ir^pv-^T-^ 2 2 0 0 1 &mmcmmi-%mm&^is, wz.ii, 4 

10 IH 3 2 t&V^^fflv^^A 2 2 0 Oft, ^ y V V — ? 2 3 0 0 tt, 

15 ^^fA2 2 0 0(t WE B f -/^A S P f -/^ i: LTt 

^§|3i/^^A 2 2 0 OO^-lifgft, ^P^r^2 2 0 0 

0 3 2^*5VNT^>-^^^@S>f^.[ff^a^2 10 0ft, * 
fCtBSiWltM»?g 2 1 0 OO^^^g^^iiJ^p-T^CPU^© 

ffjij«2 102, mmm^m\^mm^fh^^—^m<Dmmmm (m^-w) k 

25 12 1 1 A\ZL^m^^XmtiMm-i — 37^ — ;*£|3 2 l 0 8, £>£a\ 

ffitf)^— ^^af^r^-rS|B'|t$|5 2 1 0 6 »X.T#|j$£*L 

x*5t»s znh&m%fcM(Dmmffi%frvxminnM\^M£tix^z> 0 
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mimm Kmm & nx v ^ 5 „ 

5 St^r-^— * 2 10 6a *5 J; t*#kJSJli*7*— * 2106b) IH^V ^ 
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£^<— * 2 



io6a» N ^y/^i©7^ 7^@a^ij'it« (—vmm:'7 s —?) j $>&.fam& s r 



15 ^Xt'l)otUl\ 

^M^ir-^ 2l06bft, * IB**" 3l*$IW§s&#Htt 

IffiS^fij!l!!lSt2 100£*yM7 — ^2300 (3; fi/W- * 

20 aff^fg) io^(^(t§»J|l|rtT5, -r&fr^ IffWy^-7x 



S3 2fc*3^-C, Xmtl%m4>^ — y^—^2 10 8(i, A7lS 



2 11 2^m7JMg2 1 1 4<DMW%ft? 0 



T:\ ffiTJ^g 2 1 1 4 £ L 
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£fc, 0 3 2M:ib^-C, $!I»2 102 ft, OS (Operating S 
y s t em) ^(D$iJ#7°n ^7 A, M^ffi^JlR^^ Lfc7°n 7=7 A, 

iM&lftM, «5t7*-^]&m2 10 2a, ^^M#^f|52 102b, 

tkm#^i5 2 io2c, wnm^m$m¥?7£%z 2 102a, MfNTO^ 

^f|52 1 0 2 e, ISXTfi, mZlftm^fflM2 1 0 2 f £#;tTflt/& £ flTl^ 

15 ^mx&6 0 

io2dfi, m^-#m^mzxm%vtcmmT-?K$£-ox, -^mm 
ti2^^#^2 i o 2 e«, mmmm^^m^x'w^^tL 
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(^^a^J; «9 % ^ V^jflfiiix — ^ 2 10 6a £7M^£|S^^xA 2 

2 0 0(D^gp^— ^ (#!JxJ3\ PDB (Protein Data B 

ank) ft tr^t^u, ykMikf 

25 o^t\ ^^^^«t@2fPffl'lt»a^«2 1 0 Of*. ^{WcD^it^— 
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J^SOSMWlCOV^EI 3 4 ^iLTMfS, El 3 4 fi N ^WUfcfe 

*«^5tt®wfeas2 io2bit #M^ov^r, if^©iiitt 



®*S isolated ^|+#i-§ (^f^SB2-l) 



fi\ 3C$sk 1 ( "N umerical Calculation of Mol 



ecular Surface Area. 
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Assessment 



of Errots"A. 



A. 



Bliznyuk and J. E. 



ready, J. Comput. Chem. , 17, 962 — 969 (1 
9 9 6) . ) ^\ 3Cifc 2 ("Numerical Calculation 
of Molecular Surface Area. II. Asses 
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sment of Errots"A. A. Bliznyuk and J 
E. Gready, J. Comput. Chem. , 17, 9 7 0 — 9 7 5 

(1996) . ) frm^£Mt^&&m^xi>3:\t\ 

mmmm'W^2 io2b«, ^sstov^, ^vm$m<D 



mmmmm s 



complex 



SrfrDLi-S C^y^S B 2-2) o 



20 iii s isolated i , m&fcj&f&tif<Dmmmmms 



complex 



75//SB2-3) 



TO*® 3 3 ^^^fffijE^f Wil2 1 0 09:, BMc®# 

i o 2 c ommicx m3 s&m^^x^-r&^o^^ tss^i-s 
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mx\ #7kBW3£*Q!a<©l¥*ieK:ov^Tl2|3 5Sr#flgUTIftWi-S 0 0 3 5 
*1\ Stf*ffiW3fegp 2 1 0 2 c tt, ^ i (c J; 5 j^7kffi©^4Srff3ffi-5 

O^^S C 2 - 1 ) 0 
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hydrophobicAB 
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--^ A S hydl . ophobio f»7X®©^*-efc!9 N S hydrophobicA tt^y/N7lA 

>? % S hydrophobioB * ^^«B^H#^j^7XMO® 

•efc 5 , s hydrophobicAB v^ir a i * ib $m&fc&mi$ vtcn 



•£LT N i^7Xffi#^l?|3 2 1 0 2 c tt, » 2 fcj; «9 J^7jC'i4t@Sf^^/V^ 



— E 



hydrophob 



ic ?Sr£|-#1-5 (S C 2 - 2) 0 
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hydrophobic 
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T\ k = 2 4 c a 1 /mo 1 • A 2 Tfo5 
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ic interaction by simulations of th 
e aggregation of small hydrophobic 
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Tsai and M. Levitt, PNAS, 98, 
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9 6 9 (2 0 01)), 

^LT, 8fckB54$fe*B 2 1 0 2 c ft, ^fe^fefcH'fjt^j@x.^j^7j<'tt^2^ 

2-3) 0 ztiicx, mykm¥f%:mm$mTT&o 

5 ST« 3 3tM^ * MSf^tt TOSSff 2100ft jUSte 

^§|3fiL#^|5 2 1 0 2 d ©Midi 5 % g|3 6 ^VMrfJ^i-S J; 5 *| 

W?m^*A'*r~&mfe'tZ> Uf^SA2-4) 0 Mt@Sf^§|3 



^•*M^ffl^^/^-E n ^ff#1-5 U^y:/SD2-1) c 



WtfEl 3 3 \CM 9 , * WteS^ffifffg^a^g 2 10 0ft, *BS#ffl 

2 1 0 2 e tf^JI^ «t t> , gl 3 7 V^MlTS J; 5 fc, 

25 5r#^t§ (X7yySA2-5) 0 r^T% M^f|3{i#^«<Z)f^ffl}c: 
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hydrophobic ft^ftfeft 7c WjiS^Mx.'5»^#^i-§ UryySE2-2) 0 

#Cfc, 2 102ett, tf-Sfg 2^:^/1^— E n ^ 

oV»T*, +BS^^ffl!lSU2 102ftt, #*t* >v^K^$fg|S 2 102g© 

j: 19 , ^t^sf2-i bfc^sfFffl» t 

y°s f 2 - 3) o 

fBSftMB^SISi^ 102fft fitM^^SCfcoV^ _ki£Lfc 
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1 fl ^"^^^Wi: tt TbarnaseJ t TbarstarJ t &rJ^-C 

5 0 2 b <D%kMlZ.£ V ^ barnase — barstar ^^{*cD^ Ballot 

<5#, barnase toV^T#7 5 y HI^Kfe^^^^lfeM^COll A S £rfr 
^Lfc^aiH-efcSo ^Blfc^i-J: 5 &^ barnase <D~~ MUt^<D 5 



38#g s 59tB, 83#g, *5J:73\ 1 0 2f g©75 y »©iA S 
t>^^ < N barnase teil c^£lM&-C b a r s t a r itBSf^Jl UTV^ ^ 
10 i^#^-e^§ 0 

10 2c tf^ag^J; 9 , barnase ^-#:cQ|g^#3t^S<5^ . b a r n a 

*rh, 04 in ^ y/^f ffiSf^f iMit l o o If-BffiS^ffl 

1 0 2 d £ barnase §L{$-<DWMiMl&K&^% . b a 

r n a s e |^oV^#T5 / S^£fe^f^«t@SM^^/V^— £f+^ bfc^ 

aHtrfeSo *0fc^i-J: 5^. 5 9#@. 6 6#@, 8 3#@, 1 
20 0 2f g©T5/ M^K^MtSS^^-^^^r-^fS < ^ - (Dtti&X^Kft 

£/c N 13 4 2 fl ^^^Kt@a^'lf^R^a^ei o o^^ 

^§[5 1 0 2 b CD^H^ £ !9 , barnase-barstar ^^{^CD^bIi* 
jgfcg<5i\ barstar tdoV^T^S-T 5 / PlSS#l'§II^ffl9©§ A 
25 S ^W+^Ufc^MIU-lr&So ^EH-^t" «t 5 ^ b a r s t a r <D— lkW&<D 
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CO^A S < , barstar t± <D%$&-X? h a r n a 
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10 2c CDMfSfc ± ^ barstar ^#:<7>3jgffiffif5t^S^5# % b a r s t 



feU 1 0 2 d (Dmmfc «fc 9 „ barstar^ 



i3fild3E<3§. b a 



r s t a r ^ov^T^-r5:/^^#^#m^5:M^/v-^— ^th^Ufc^n. 



IH-C'&So ffli^tiM-, 35f I, 3 9f I, 58f @, 6 5 



e <£>#ygMJ; 9 . 04 0, 04 lt^f^ftl^^t, barnaselW 
V>T{*59#g N 66#@, 8 2#|, 8 3 #g , *3«fc TJ^ 102f 17^/ 
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0 2 e ©#k3U£<fc »K 043, 0 4 4 ^^i~^^:^£<5V^T, barstar 
fcOVvCt*3 0#B, 3 5#g, 3 9#H, 58SI, 6 5#g, 77#|, 
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2 M $ is s*? Hit LTR ibonuc 1 ea seH©Inhib i t or 

@4 5it, * y/^ftgs^fijin.agf ioo^ i 

0 2b (DtfkWiZ. «£ i?, Ribonuc lease— inhibitor ^-p-fl* 
<£>&£iIi#Ktfc3£<5# N Ribonuclease toV>t#7 5 / Hfe£g£#lC 



ffif ©1A S ^tlLf^WTfeSo *H^i-J:5K:, R i b o 



nuclease <D — ^^ffiirCD 9^ 3 9#g ^ /USSOlA S#^§ 
< , Ribonuclease ©SMfcT? inhibi tori: fgSffrU b 
10 TV^ri^fgtt^o 

EI 4 6te N ^y/^SftSf^'lf«iitl 0 OtiK W7kB5#3&te 

10 2c tf^SlCi «J % Ribonucleas e#fr©3ifffifll3fetc3£<5#, 
Ribonuclease {CoV^T#T^ 7 @^S^fc©f^ttffiEfi s ffi^^/l-' 

15 \Z. m b T figg AZlo fc tr — ^ f* WJ T? t V \ 

14 711 ^W^^^lEf^'IffMJi^Sl 0 0^\ #SM#J1 
1 0 2 d O^ajCj; «9 „ Ribonuclease ¥flc<^jjgftfflP5tK 
<5# % Ribonuclease fcOV*T#T ^ /B^^fefcfrM^S^ffl^ 



B4 8it * V^^TOSf^tf«a^ei 0 0^\ ] 
10 2b <D%m.K J; t> s Ribonuclease— inhibitor 
;^©*l*«t3fitc:3E<5# % inhibitor 
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:MffifI<O^A S ^rff^b/c^SIlI^fcSa ^Sfcj^-f-J; 5 fc^ inhi 



b i t o r (D— Wm^<0 5 4 3 3#@©7^M©iA S < % 
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inhibitor liiO^tR ibonuclease itlSfKH LTl^ 
10 2c O^a^J; 19 N inhibitor i n h 

5 i b i t o r ^^^x^-r ^. ymmmm^mk'mw^m^/^—^nm-v 

1 0 2 d <D#m\z. J; , inhibitor ¥f*0^ H H B «3t^S^# > 
10 inhibitor tdoVMT^TS: S&m&Ute&Wfe^Lftm^-* 

^ fCfBS^mt #MMfi 1 0 Of*. f@2^J3f£ffii»^|F|3 1 o 2 

15 e COmmK ct t), 04 6, 04 7 ^^fe^K^T, R i b o n u c 1 e 
a s etol/^ftlSg, 7#g, *5ctt>\ 3 9 # @ T 5; / taSiS^ffiS 

20 ff^s^'ff m^mmu loon fss^f^^^^ 1 o 2 e <^^a^ 

£ 9 , 04 9 N 050 (C^-r^id^VNT, inhibitor to^Ttt 
4 3 3#g(DT^/^a»«^t@2f^^i^i^fe5 < J;#^i-S 0 

i 048 iz^ft&femMfatDm&mz&tfzmtoftmnife&k&K—gc 
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mykmwm-te £ ni^mmm &&#>iti&%: t com m& h^^t^ 

10 Mifl ^W^fliMi«igf2 1 0 O^*^ KTn — 

Sf 2 l o o ttemWfoxmi&istb&tv^T^ h^^oltlcjgra 



15 ^^fe^ffi^*5V^TmPJLfc#^C0 5^, gf&lftfcfr&lbfrSfcOi: 

IWttr^ £ -kx% So 



St fiitSltBtfc&ift & t> co T? h 9 , b <b 4Mift ®^ (Dim < fit^fe £ tL-c v n 3 r 

^zmmmt^ #»JW2 i o 2^xn^^n^>^r^mmt^-^^^x^ ^ 

(D^^tcmiMtD— g|3& N CPU (Central Processing 
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Un i t) CPUttg^tT^^/n^yAfcT^fS^i 
5 <5 D 

ROM^fc«HD^ifcD|E'|t^2 1 0 6 t£¥\Z. fcfc, OS (Ope 
rating System) t W,W) Lt C P U Klfo^r & x. ^ &M%kM&fT 

7^Mi, RAMf fcn - K$ti§ - ii-iot^fT^ii, C PUi; WjUTHjIJ 
10 #Pg|3 2 1 0 2 &#SJ&1- 3 0 :©nyf 3 ^^p^7i,^ ^y/^f 

*SSfFM##MI£ff 2 10 0 LTfi^(D^5/ M7 — ^ 2 3 0 0 ^Lt 

^S^C^V ^ , ROM, E P ROM, EE PROM, CD-ROM, 
MO, DVDf©ftf© r-HJigjl^^a^j ^ ^ffin^t-oL — ?Z/*TJ» 
i^I^WROM, RAM, HD^(Dj£#cO CD^S^Mfcj , 

fc, LAN, WAN, -f *y McftS£*b5^ y h!7 — ^^UT'n 

25 — /^7^T^7 V t LXftmMf$&i-h%-b<D^, O S (Operating 

Sy s t em) i^S^S^^n 7=7 A tW,WiVX ^^11^^^^ 
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^2 10 6 a^i^m^-r-^ 2 10 6b) «\ RAM, ROMf© 

3te-rV^^^©^ M/-^gtffc^ ^mxm^^^ h^m^m^^ 



15 WMm^<Dh(D^mh^T, ^(D±%mfcte—u%:, #®©A^iase/bf£ 



< , *fc, fP^rCG I (Common Gatew ay Inter 



face) ^V^SLtt) £\\ 
20 ^fc, h V — 9 2 3 0 0(4, ^^7®ffiS^M®lgfi2 10 0 

hft-WsKT&z 200 ^tisiugitsit^fL, 

^f>-h7^S/f^ LAN (^/4ffi^^»^^-tp) 4", VAN-*K 

mmm {T-rn^/^^^/vmx-^^t^) ^ catv^ 1MT200 

25 0^, G S M77^t fcf4PDC/PDC-P ©if 

'*trv h^mm^. mtim&mm^ Biuetoot h^fDmrn^^m^, p 
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-fa 



15 ^t575yKai#t«»ffiSr#SU, #^$tifc^«Mffi. 5foM4 
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.91 



(iv) «t^ n 

10 Dfc3&9itf>ft£K] 

15 &&mL&^mirzm&<DWb&&$Lm"rz>m'vhz> 0 



20 fedS*)S 



25 



1) iSJaSW-Jt^fe 

~ effete, r 5 ^SfeW©^±o^d^^MW*ElilK:^i-«^Sfe7? 



= k d n (0 <n< 1) 
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92 



t^n©tttt, Mfcff^ PDB (Protein Data Bank) 



--^ ntt, 0~1^5^, 0£L<f2 % 0. 5-0. 6tfe5 0 
^fc, k«2. 8A~4. 8AT^5^\ ^t<it 3. 3A~4. 3AT? 



2) 



■ /4 * 

■ST' 



75; 



1 £ t 5 / m 



©l^#^©ii©^^^©li^ (x„ y„ 

Zl ) 7? yiMtf j ©l-Mt©±ioj|f ^ if©^^ ( Xjj 



R2 

U ~ 



( X r — Xj ) 

+ ( z T - 



+ ( Yi — y j ) 



J ) 



( 



T? s R 



> o) 
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3 ) s/^^gy^ mmm^m 

ei*J5c^«fe^&5 0 -w^ar, r^M^^^^^^j (c. gi 

bas, P. Jambeck^F J) - • v 5 -r^y 2 0 0 2^) ft if 

20 (7fy/SA3-2) 0 

flttr^yf (^/^^^Bfe, 7^/-?7=¥yi) ©WffifSr-i, ztiskftn 
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10 



mnw<D£L^;v*e~ <D$r&*>im* fLbtiz&s w%.t£, 

rintroduction to Computational Chem 
istryj (Frank Jensen^ John Wiley & S 
o n s |± 1 9 9 9^) ftif-ClfcW^jft/rV^ frf-tl^ frPWlj]^ ft 



fcfcOSra^tfftVN, f&fc^F r a gme n t MO?£ (Ch em i c a 1 
Physics Letters, Volume 336, Issues 
— 2, 9 March 2001, Pages 163 — 170) Sr^jV^S 

mmtsfa*>z>&, ^mmmm^z. b-z>m$?&friz> 0 



15 



E total = 1/2 E S q i q j / r u 

( i , j n±r 5; y iii©ft©7 5 y ssa; 



- p. « 



not 



j ) 



20 



25 



fllft ft ff IF <£> fc^gb t* & 5 o 
-3) „ 
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E interaction (N) — Q N S q jX T 

^ total = 1/2 E E interaction (N) 



10 



20 



interaction 



(N)fi7^;tiiN 



E total }c:t@^-r^ 



7 



£r N x^/^-^lt^^j ^ 7 tilt LT#Si-§r 



a 



0 Sr-j^^S (^fy7 ( SB3-l) 



5 1 &%^X±&L1tJ&m<D¥&\££Q&T$smm&l\z33^Xt&&&fc 



25 SMJiOKHtSrftS*t-S (^f^SB3-2) 
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5 

15 /SB3-3) „ 

r = k d n (0<n<l) 

20 nS0~l-efc5^ N ^Kti, 0. 5 — 0. 6T$)5 0 k f3 2 . 8 

25 ^-e^r§ o 

■9s *^^ALf2is:#5g^«JLT, ^(D-y^ ^—^^Pmir^^ 
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10 



20 



25 



• 



=t 5 fc„ #lx.H Tlntroductio 



n 



to Computatio 



nal ChemistryJ (Frank Jensen^ John W 
iley & Sons f± 1 9 9 9^) ft t'XMmZZ'lX^^ , 



^fcio-rft3l^%<D^31-<^aV\ fi!lfc^±5z!iUfcJ; 5 fc, Fragmen 
t MO$5 (Chemical Physics Letters, Volu 
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me 336, Issues 1 — 2, 9 March 2001, Page 
s 1 6 3- 1 7 0) SrJBV^i kiZ£ 5#7^/iaS©^;^- 5:3ft «> 



10 



20 



25 



E total — 1/2 2 E q i q } / r j j 



H§-, i 



not 



j ) 



^fc&V^T, E total «SfiS©^x^;V^tfe «9 , q* fiT 



;) £r^£T. ^Ttf5|ai§Hi:R:oV^E total &fH£UT, S^E 



total 



3 1 0 0 iB^lJ'tf^l^^Hi"^)^^^— P^—X^ft^ni?' 



CO 



WU^vl?? A^^^i-S^v-^^A 3 2 0 0t^, ^5/ h!7 — ^ 3 3 0 
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21 5 3 k:** yh^3 3ooii, tfrsuMttmrnn 3100 t^m 



10 



20 



25 



*/XTJ» 3 2 0 0i ^IBIJ. 



853 ^*5V^T^§Pv-^xA 3 2 00H, ^ y h !7 — ^ 3 3 0 0 ^Lt, 

3100 t*B2fcS8i*$^ % mm&fctt^xT $ smm&m 



»>^fA3 2O0H:, WEBfw^AS Pf LT 
UTt«tV\ *fc % ^^7fA 3 2 0 0(D#atg«, ^>W32 0 0 

5 3 Ki;^T^TO«J5l£g 3 i o of*. MWKi, 



15 3 1 0 0 ©^Sr*IKJg6«jt-:ft!l«ii--5 c P U#©fM«lfp 3 10 2, M4f mmmiz 



=—x^3 104, Axmus 1 1 2^>m^M3 1 1 4fcmmt5tLZAmz> 

ffiMBK y^— ^§15 3 10 8, *5J;U^ #«<Z>^— ^^<— ;*^>^— :7V^& 

T^*^— ^3 10 6 a^HSi7 7'f^3 1 0 6 g) W^T 4 
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-n^ta'ia§i3 3106 5 t % smsmf * 3 i 

s^«^5tx-^^<-^ 3io6b», m^W(D^m^mm^m 

mm&momm -mm±(Dmm, ^m±<Dmm) ^mir^mnm^m-r^m 



15 M'mm^^h^o 

t@ k m-t z> -it % im % mn-t % m mm ^ * ^ ^ - * *yA 

20 ^l&-I?fc3o . 

25 ^7c, EI 5 3 fc&V^, iHBM#K 7 ^ — ^£|5 3 1 0 4 t± % Jit^P'fi 

^7lJ^fi3 10 0 M7-^ 3 3 0 0 tt/V— ^ ^(Dilff ^g) £ C7) 
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10 



15 



0 5 3^1^ Atil^M-f y^-7x-^|5 3 1 0 8 fi, 



3112 ^tti^g 3114 (Dmm^n 5 



0 5 3 tC*3V^T. ffllfflflS 3102 fi, OS (Operating J 
y s t em) ^<7>»P:7 0 n A, #W©^a^JlH^^^^Lfc7°n ^ A N 



fBSfcfelfcft:. T 5 / ^IB^t*— *Ifc#lfl5 3 10 2a, ^WfigfH 3 102 
b , B##^g|S 3 1 0 2 c, ac^/vdfs— fff-^g|5 3 1 0 2 d , (g|f7 5 / & 



$:/£g|3 3 1 0 2 e % lSl^f«^fe^ 3 1 0 2 i\ ^/^--ft/MbSB 3 10 
2 g, ^HES**?*— *##*B3 1 0 2 h, tfc&mttWR 3 10 2 i , *5J:t^ 

Ms&m^mm&fen 3 1 o 2 j ^«x.r«^$tLTv>6 0 



-o?^ r 5: / mnmr^—^m^ 3 1 0 2 a ra, g ^xom^w^fcn^ 

25 ®t#3M£-T?&3„ 

^WfigSlft:^ 3 102bil, T 5 yllBMf-^Ife#ft(a 9 Ifc 
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10 



25 



10 2bfi, EI 5 4 fcmT <£ 5 W3Sff*^ 3 10 2k, mi 



§133 10 2m, 33J;I^ V— S^a>"7*— ^3RJ^W||[|fP3 1 0 2nSr 



Tf\ iftaith 3 i o 2 k j±, ^5Sff «t d 



^-^^1+^15 3 1 0 



3. I/— V" 3 



15 t 2 — ^fiJfflW"HL#S:-e*)«o 

£fc N =c*/V"¥— fUMf |5 3 1 0 2 dli, SBBIgm^S^afcJ; !>$W££*Lfc 



f+|f3 £ l&~e$>5o ^/v^r— ff#fp 3 102d(t 05 5 Kl?3*i~«fc 5 i£> 
^m^/vdf — fj-UtSU 3 1 0 2 p, *5«f0« % tiM^^/k^— ff|f 3 10 2 
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10 



Sfc* ftH7 5 y Bte9fc2£SfcJ£a$ 3 1 o 2 e fi, ^4^3f HH-JP^Ikl!: «£ t> fh 



7?/ 



ffi7^/sas^#i-e*5„ 



^^^—^^#§13 3 1 0 2htt, lfe#iii:ft5ieS07^ 
^g^ft^M 3 1 0 2 i W: % ^§Wi©#MT 5 7^^^^ 
^NE^*t$feJ£lf|3 3 1 0 2 j ^XO^f^^^>VNT^^/l^=¥ 

25 [v'^T'ACO&kll] 



^Ol>T, J^T^S 5 3 



7 1 Sr#figbTi¥*BfJ:lftK*t-5 
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m & m<Dmm f k *s ft s Ura-swa: *■ ^ji- 5 m^mm 7n-^u 3^ 

»p^!1 *^Jfi^H6fJ:33rt5*^7 t AK:«t 5 — ^^SfCcDlB^J^fc 
*5 ft 3 i^#!fBffc Sr ^SJ i~ 5 co ^® cd — $J £ ^ ;7 n — ^ — h t? & 5 0 

15 £t\ 3100ft t s y Msa^ijx — * mnu 3102a 

cDMSfC «t t» > G e n b a n k t£ ^Olf^l/^T A 3 2 0 0 CD^gBx w -£ > ^<— 
*^T5 y^Ba^ljT 5 — X 3 10 6a f£i?fcT?±X LT, @^JCDS6« 

3-1) o 

20 fUT, ^IfP'fi^M^e 3 1 o o 2gMffifSt^3£Sf|j 3 l o 2 b cD^Sfc: 

£ ^ xtv^s c 3 - i k£ vmnzthtcT^ /mm^—fitttitL&fr 

QmmMfcfel® 3 102bit KSSft3¥lfP 3 10 2k OfeltJ; V) 

J^L^jSt*— ^PJffll+^fefciJ: 9IE&©#3£^— ^SrJBvvog-TS yfft 
^ScD^cD^W_hcDEggf^febTt> <£< , a > 3 yf-^ 



WO 03/107218 



PCT/JP03/06952 



105 

ftJfflff-#Mf|$ 3 1 0 2 n <D%miZ.£ *Q ixHUfcv^ ^ U—\ S/ 3 >"f—^^]MtfM 

ovvt? % ^^Wi^-fiJI^ff 3 100ft, Hit 3 10 2c ©^Jl^ J; 9 % 

^SC3-3) 0 7 5;i»iW»li*#x:^5„ -jKWfcW:, 

v^if®ttrs;yM (yvi-^^s^ r^/^^fVi) Sr-i, -etu^ffto 

oV^\ ^-^^tfc^aO^e 3 1 0 Oft, rc^/V^r— |f ^§|3 3 10 2 d (DtthM 
15 -4) „ 

£f\ ^x^;V^-f+I^ 3 1 0 2 p ©^lt J: 19 , ^T«i?)I^I 

20 

E total = 1/2 S E q i q j / r tJ 

( i , j ft^r 5 y sM©ftt©7 ^ y i not j ) 

^^joV^T, Et^ttieiO^x^w. -e&9, qift75/iiS 

25 i ©aj^a^f-efc tK q j ftr $ y mas j ©s&a-wffif-cfc 9 s r „ ftr 5 y 
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E interaction (N) = Q N £ q j/ X 

E total ~ 1 / 2 SE interaction (N) 



15 



20 



interaction 



«7? / 



f^t©7 



^ UT N ^SMfc^aaSit 3 1 0 0 ft, fi7 3 1 0 2 e 



75; 



(^y7SC3-5) 0 i"ifcfc>*> % Hi75/ 



at-a^Mfc^sassit s loos, w-Mt m^wto 3 1 0 2 i (D®mz. 

5fct5t, ^-aWfc^SKP 3 1 0 2 xft N 1H 6 0 <^r* 
V^V'J^VBfe (GLU) ^r— #(D^fMiO#li^ UT^ijr^o $g 
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{£ ^ jW -f 6 © 

*i\ /^§|3{5aMiJ^B 3 lOOit 75 7 WlJf^^W^3 10 2a 
<D&L31(£J; 19, G e n b a n k ^(D^g^iy^^^ 3 2 0 0 ©fl^T*—*^— 
*^>T^ /^gB^Jx— ^-<— * 3 10 6 a ^^IdT^ir^ LT, SW^SS 

3-1) 0 

iLWmWfe®L%: $L&1rZ> (^ry7°SC 3-7) 0 ^ r.75\ |2l6 2&;i^T_L 



15 



20 



25 



f**5t^S|3 3 102f«, lft^#:©57:f*#it^^p-efe§^-a-^« N ^ 



T?\ EI 5 
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10 



15 



5 ^J&d^T^IK-efcS i«!l^tbfcT5: /M^SrfflVNT^ £V\, 

oV^\ ^g|3^PJigff 3 10 0(1, »^gg|$:^3 1 0 2 b <D^MK 

Qm±<Dm§ Sr. ^#:©^#:*5t*[f ll^ot^fS ^SC3- 



2) 



b 



20 + i ia^ij b ±com @ ^ &&mm<Dm&}±<Dmm I ) 

25 oV^-C\ SPHlEEIi^:^P 3102bli, 1*5 7 5 / ^@fl^J-h^#^-T5 2 
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= k d n (0< n< 1) 



10 



20 



25 



nfiO~l T?S>5tfS % #*L<fl 0. 5 — 0. 6tfe5 0 ffc, kli2. 8 

OV^-C, ffi&lft&^BmW 3 100H 3 10 2c <D%mfc£ N 

C^X^S C 3 - 3) 0 

•? N ^7"y^SC3-2^j;i9 &cfe&nfc&T 5 y Bft^a6M©SM-b©ffi 
HE £ , ^fy7 , sC3-3(;:j;!3 ifejfe £ tbfc#T $ y iil^^oti t \z 



x, y 



(Drn.^/l/^-^ff#-r§ (XT^SC 3-4) 



* ut, ^^m^mmu sioou, hit ^ y ssiftsss 3 1 0 2 e 



r ^ y 



SrSt^i-S (^yysC3-5) 



l-c, u^m^mmw 310011 ^a,*?— &Mtu 3io2 g ©^ 

7°S C 3 - 7^&^^^7°S C 3 - 5 ^-C©#^.7 i 5/7 P tfiBJ:i^f It ) » 

* tt, ^^KflSI 3 100(1 j«T 5; y i^S*^ 3 1 0 2 e 



©#i7 5/Mi:tt^t§ Ufy^SC3-5) 



iO^nyh U/cH^r^j5feLT{±iya^e3 1 1 4tdtfi^L"rt> J:V\ 06 3d 
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£1\ ^§Bf£«J^e 3 10 0ft T 5; /Bftffi^—^EtfMB 3 1 0 2 a 
O&LS^ J: t> % Gen bank & if CD^§|3 i/X^M 3 2 0 0 (D^g^— 

15 *^>T $ y^ia^— ^ 3 1 o 6 a ft£lcr^*fe;*Ut\ g^SSSC 

* ri&3EH£# y ^7°^ k©t 5; /sre^j^— #%mwt% (^ry/s c 

3-1) 0 l£fc, ^$|3{±^M^«3 10 0ft, *EtfS#3 1 0 

2 h©*a®fcJ: G e n b a n k & ifCD^$^>^^ A 3 2 0 0 (DftWf*- # 
^<—^T^/mMi^\v s —^^<—^3 10 6 a&if^T^-fe^LT, gift©® 

20 e jc^-aiPiw £ & 5 1 it fistosa set; ^ tt^astt^ y k© 

75 /mSMf— ?%~®M1r% (^rj/^sc3-6) 0 



ov^\ iooft ^f^jt^gp 3 1 o 2 f 

25 (Xf $/^S C 3 - 7) o 



o^t\ ^^^&=f-mWM. 3 10 0ft, ^MlSgfit^r^lfP 3 10 2 bcD&k3Sfc 
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10 



15 



20 



ovv-e, 3 10011, affis^gp 3102c <Dtim\z£ v % 

ov^ N w^WL^mmM 3 loott, ^/^—tm^3 102 d©ii 

K £ > * f 7" S c 3 - 3 «fc t> £ tbfc#T 5 7 ^i^^o^f t «o 

oVMj\ Sf-a^Wft^SllS* 3 10 014, ac-^^^— */MblfU 3 10 2 gcD^L 
tc«t t) % ^^y^S C 3 - 7 }C J; 19 it ^f* ^ o ^ T J^3B& m.-&Vf 

^SC3 - 7?5^^f y/S C 3 - 5 £T»£rMBlfe«J3g , tO „ 

OV^, ^^t^iif 3 10 0S, M7 5 /B&a^^gR 3 1 0 2 e 

©*aatc«J: ^ ^T^^^icov^-c^y^sc 3- ea^^j/^s c 

t ft 3 ^g|3{££ o^GMft&St^S (^r^SC3-8) 0 



5 0 ^J60!l 1 «:^©S&SfO3fe^ife^S9t!:08i-S o 
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15 



Xfo% 0 y tf^y l/T-fAH:, -^rtfM kf — £ 0^-^#:cD«3t^^^ 

^ br % y ^ ^ i/T— if A©r 5 y ifeffi^ti?*— * d» &> r s: y i&oBgfstffif #R 

OTO^IuiDiaiLfc, PDB (P r o t e i n Data B 

4 

10 fc 0 HI 6 4 ft 2 OO^Vvy ^ ^(DiH^IJ±CDEgIf ^^^_h(D£ggf £ CD 



BCD 



7>/ tas r t Kmffi&m vmxtc. 0 



20 



E, 



interact 



ion (K) = q K 2 q ,/ r 



25 



r *e % k f±T 5; y e 



interaction 



(k) f±r ^ y K £ -^tU^ 



r rar ^ y 



k ^75/ 



£rf+^ u y ^ y ^7-fA©#7 $ y m^^(D^^/i/3c— &t 5 y 
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15 



20 



6 5(4, !J^^l/7-fA©#7^/ 

ffi&nmmmt tTStt ^ (g66) „ m 6 6 k^-t £ 5 f^-a^Msi 



5 8m(v?ib, mm<D®5&$m ( 



mm 



10 #Cfc, ^^0»^l2©^ffl^^:oV^Tlll6 7~0 6 9^^#flSU-Ct^BJ-T 



2 t> H g Wco^^m^m K Mir 



z x ) £U /^^## J ©M'^#^0^(Dig^-^if<??M^^ ( Xj) 
yj, zj) SXT<D£ o lz.nW--rZ)Z.b&X*%Z> 0 



25 



Ru 2 — ( Xj — x j ) 



+ ( y, 



y j ) 



( 



+ ( z, - z j ) 2 

-e, r „ > o ) 
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10 



25 



R 



2 



4B 



(32. 664 - 36. 279) 
+ (8.451 - 7.196) 



2 



+ (2 0 5. 5 4 2 - 2 0 5. 8 0 8) 
= 14.714 



3 . 8 3 5 8 8 4 



Sir, <£> F*3 K: 7 fimg^Bg 



15 ^gM&^fcofc (06 9) 0 

20 8&*#3Bm?£5 tmtbtiZo 

untingtin — associtated p 
rotein interacting proteinJ<t, f n i t r i 



c oxide synthase 2 A] t <D^^{if] 

M3tt2o©g6tfflStt^5^ ["hunting 
tin — associtated protein interacting 



WO 03/107218 



PCT/JP03/06952 



115 

p r o t e i nj Tnitric oxide synthase 2 

aj ktifrfr'i-zz.bffimWi&Jte&faoX^Ze Kfc, rhunt i 

. ngtin — associtated protein interacti 
ng proteinj F£T ^ / 6 0 0 Hj&Xh D, r n i t r i 

5 c oxide synthase 2 AJ \±T 5 / Bfe?&S#-g- 1 0 OHt&X* 

r = 3 . 8 d °- 5 

20 

0 ^fl^fS - £ fc o - - @7o hunt i n g t in 

— associtated protein interacting pr 
o t e i n ©^fPt© T 5 / taiff ^ i »lCn i t r i c ox 
25 ide synthase 2A©^|4©7 ^ 7 WBi&^r^ t 9 N 

•So 
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HI 7 0 titLfl #iJxJ3\ huntingtin-associtated 
protein interacting p r o t e i n©7^y 
OOli, nitric oxide synthase 2A©7^/ii 

1 5 o^t^m^mtL(om^(Dm.^w<D^;v^\t.- 1 o t^? <t ? ^ 



EI 7 O^^i-J; 5^ ^/V^-<Df!/jNg|U4 2o£>^ % lo[lhunt in 
gtin— associtated protein interactin 
g p r o t e i n <D%£&$M\L&T % /Ms^6 O 0~9 5 0#3ftT\ n i t 
ric oxide synthase 2 ACO^^-^Ol^T 5; / @g$tX 2 5 
10 -10 0#3fi-e^bfc#^-e& 19, % 5 1 of±h untingtin-as 
socitated protein interacting prote 
i n<D|£-a-g|3<f££ST3; / mm^6 5 0~9 0 0#j£-e\ nitric o x i 
de synthase 2 ACQ^&gMlL&T $ 7 t^S4 7 5 ~ 5 O OUjE 

\Jf-^M<DMMM 4 ;E2F transcription factor 
1] 

20 *^Bj!(D^iiiM4(OpllB^-O^^T|21 7 lfMttiit5 0 

«#!14 ^^ffi^^M(-|H-r§ 0 E2F transcription 
factor 1 (J^T, E2F 1) l&fe^fcmifemz.M^ 



w^-C\ E 2 F 1 ttlSf fflt^te^H o m o Sapiens ©l^f 
25 (Dy*—?^—^ (^i-Cf*|ffi^^6 6 0 0 fi&tttHU7c) ;d=>«U 
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10 



15 



20 



£3 0 
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M<£>— g|S£r, CPU (Central Processing Uni t) ^ 

*§-awfc^ao3SB s i o o^^m^i&b^o 

-fftfc^ ROM£fc«HDft<^lBfitg[$3 1 0 6fti*Kl£* OS (Ope 
rating System) t ffl,ffl) LT C P U^#-£-^#;i, ^^l^lS^fT 

i 

W^W 3 1 0 O^UTfttO^i/ by — ^ 3 3 0 0 ^^bT^ic$fbfcT7 0 

y i/g >"7 , v?7j*'V—/*izL%zm£tix- i b <t< , Mi^tt^©^* 

3fei8£5C7*W ROM, EPROM, EE PROM, CD -ROM, 

mo, DVD#(Dfi^<D ^mm^mmmm ^ &m=t>K°*.— ^^^m 

20 IC^l^l^ROM, RAM, HD^<E>ffi&<£> r@^©/^a^fls:j , 

te, LAN, WAN, Mcft^Stl/S^y M7 — ^^r^L-T^n 

^7-f^7 y t UT^m^^tb&kcD^, OS (Operating 
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Sy s tern) i'ftH^^S'JIBCT'a^yAillUt^cOli^MtS 
-X 3 1 0 6 a~M^77^/V3 1 0 6 g) RAM, ROMf©^^ 



^^sflt^sii^fi 3 loot! H&nzv*— y^/v=i yt° 



17 



15 LTfe«tV\ 

20 <£> — bI5St C G I (C o mm on Gateway Interface) 

M7-^ 3 3 0 0ft, ^fP{i»JS«3 10 0 i^gR^^A 
3 2 0 0i ^tSafc^-f-S^fg^Wb, fflfctf. 4 v h^x -Y V h 

h^, LAN (#|ft/aMft©3K:fr«:<&tf) ^\ VAN^ ^ya^ii 

n /><DMj? ^r-atf) ^x CATVit, IMT2 0 00*^ GS 

fcfiPDC/PDC-P ^^©^iHljlftSS^MH/illffir/"?^- y b ^ 
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m^, tefflft-mm^ b i u e t o o t hW<DmBtMBm^, phsib^\ c 
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P AC 2000 ver. 1. OJ f-^ffl Ufc^o^Tf^l-^ 

(D^e^y h (0»J£fcf, Accelrys Inc. (£?*bft) © Tw 



ebLab Viewer Pro 4 . 2 J (Mr^S) ^ Tins ight 
I I J (Mp^^S) (www. accelrys. com) x Tripos, I 
nc. © TSYBYL 6. 7J (l B n n ^) (www. tripo 

s. com) „ CambridgeSoft Corporation (^J± 

^)©rchem3D 7. 0J (Wn^) (www. cams oft. 

m) SrfflV^TTk^SrftanUfet©^ ^7t, PDB (P r o t 



c o 



e i n 



Deta Base) ft £f©!Efcl©S&fllit? f ~*'<— * fcS^^tl/feMWT* 
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i^^BffeoBgit (Mid rA) ^K^ti^T&mr^ ;mnmm<D&m*: 



^Ocp^v-^^-r > (CYS) #^3^-vC:3ei9 , 



^J(Di/^^^^ (cys) t -y^jvy^ \?W&&LX\,^m&ia±, ^(d%}cd 



tt^HTTk*^ (H) 



^fcfS^^vl^ (CH„) Sr#JDi-S (^tj/7°SA4-3) 



15 ^rfff^&c&ffl^T^ ^ij^f^\ Mttr 5 y tast^ feittr 5 y 



mo 



T&ftrMzfv (iifl TMOPAC 2 0 0 0 ver. 1. OJ (ffi B n n 

(yf5/7°SA4-5) 0 

^_h©^fiSi-6JH^Mltltfi^i-5 Uf5'7SA4-6) 0 



^ry/s A 4 - 6 SrigJBU ( 1 f S ©7 5 / i^S^ bff ©7 5 / 1« 

ft i ^y y ^ y y y f tt;^7°M^fr ? 0 ) s ^t©7^/iiI^o 
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7" */7SA4- 7 



(nUI) 



A4-8) 0 



HI 7 3fC43V^T^^ M7- ^4 3 0 0 f3 N * jt^lfl^g 4 1 0 

o ^»^xfA4 2 o o t wciit^if^tu, mz.t£, -rv^- 

7 3 fc&l^-C;W-^7^4 2 0 0ft, M7 — ^ 4 3 0 0 ^LT, 



^fP^fA4 2 0 0{i, WEBfw^AS Pfw^t 
^t-bJ;<, -£<D/n— F!>x7iift, — JKfdrlflR^^S^-^^^— ^ g 

>\ y^-/^=z yta- ?m<o^ m&mmw:& ^^(Dnmmm^- «t t> am* 

tt% £V\, 3:7c, ^t-§|5^X'7 i A4 2 0 O^mf^ ^§|5^^7 1 A4 2 0 0 

0 7 3 l^^v^r^ y/^f !MSftSfi4 l o o fi, Wtmm^ ^y/^ 
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io4, At>mu4 1 1 2^mtimm4 ii4t 

SBK^^SAtti^JiWWW *g|54 1 0 8, *3«fct^ ^i©?*-^^ 



fB'|t§|S4 1 0 6 M^5#i©f- $y<— y*/Vt£¥ {fys*# 

*W»3&ffiN l R'7*— .X4 10 6 a*5 it^^S^^^T-f /V4 10 6b) ft, 



^tb&>fB'it§|3 4 10 6 (D«^*(D 5 ^, ^ ^^®*»3t'l#$^— 
*4 1 0 6 a ft, ^^^^©^tt^^ffi^-^^^^bfc^Ix — ^ 

15 ♦S-^^-cfe5 0 i o 6 att, ^y^^ 

^ — ^ -e & o t & J: v \ 

20 ^fc, fe»7 7^/H 106bfi, ^ Jf fffiitigng'fl^eg 4 10 0 

^7t, El 7 3 (cljoV^, ilifftUfH — -7^ — ^14 1 0 4 ft, 
®«3t*jg-fk^g 4 1 00^yh7-74 30 0 (^fcftA— ^OilffilS 

4 i 0 4^, m><Dm3z£mmmM%irvx7 s ~- ? &mm-t zmm&^-t- % * 
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Sfc, IH7 3SC*5V^T, Alti£)®m4 ly^ — y^—^iA 1 0 8 te, A^jS 



4 11 2^m^J^«4 1 1 4<D®m&ft5 



£fc, 0 7 3 fC^T, 0J«4 102 te, OS (Operating S 
y s t em) ^<D%\\m^ P #a©^H#JllI^^^fe Lfc7° a ^ A, 

mu±&o\z, mm^—^m^4 1 0 2 a , j£#t3: /mB^m^m^4 1 0 

2 b, ^rt7 7°#»4 102c, «^ff^f|54 1 0 2 d, «5t^3g^$P 4 1 



0 2 e % ^^g^p4 1 0 2 f ^«X.T«^$^TVn^, 0 

•TSJ&SIt*— *Bt##ST?&S„ *fc s lfT>yii»i^4 10 2b 



X&Z> 0 ^fc, ^ ^7°#*P§15 410 2cli, i&m T ^ 7 Ma*l|cD^D <9 P tf> 



&mn-rzm : j&Mcmfc^®tx*&2> 0 £fc. jjk^mcs^m io2fit *5t 
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5 ^-ov^, ^Tfcm 7 4-090 &mm vxmmz.mm-rz> 0 

^^°^®tfatSjift;^»4 10 0(1 J@&B&?*— * &#gff 4 10 2 a CD&L3S 
10 tK ^ >-^°^®S^'lf#^— ^ 4 10 6 a^^|5^^xA4 2 0 0 

sb 4-1) „ >^^f ©ffiflT-^i*. iifl xlt 

B e B »ff- £ 9 jfc&fcMS-r— * «£pcd^ y ^^y^ h (M;t«\ Ac c e 

1 r y s Inc. (^±^) ©TWebLab Viewer Pro 4. 
15 2 J (M&£>) ^ fins ight I I J (MM) (www. a c c e 1 

rys. com) .Tripos, Inc. (#r%b&) CD l"SYBYL 6 . 

7 J (M<na%i) (www. tripos. com)„CambridgeSo 

ft Corporation (^fcbfc) <E> rchem3D 7. OJ 
^) (www. camsoft. c o m) & if ) SrJB ^"OKlf! &##P bfc t> CD 
20 ^7c, PDB (Protein Deta Bank) ti. If CDjpE&ICD^fi 

iit% HI7 5{*, * V/^f(DiIf- *CD— MSr^i-BI-efcSo ®7 5 
te^i-flj-Ctt^ PDB^CDMSl^-^£:JiV^3o9, ^fc, X|SH|gJM?#fT? 
25 ^fefcff^fffR^rfTl^cDyn 3 ^c*Sr#j)P l/rv^o 

Wtf® 7 4 i^M Y) ^ * «#l^ftM;3£S 4 10 0li % f^»4 10 2 
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25 



(x.TyT'S B 4 — 2 ) 0 

£fc, ^W^fil||fti|4 1 0 cm. fi«4 10 2 (D^a^J; D , 



7"SB4-3) 



4 10 2 b ©1»: J; K> N ^! i a*l-^©^^y®<7)^I7 :f '-^}^:ov^T, #5£ 
COT 5 /Sfe&g i i)*bW£<Dm& (ii^ r A) ftfc^tLSjfi^T ^ / 

ii¥ojsiM^ttmi-5 (^t-7/sb4-4) 0 -t~f£t>ib, r^/mn 



tttBLfcTfi^rs; ;K»*fc^r^ ^ (cys) as^fri/r 

^fhtm(D^^T4 > (CYS) i^^7^ KIS^LtV^f^ 
rau ^om<Dl/XT4 1/ (CYS) t>3£#T^/ 



15 «t ^ / M^ttta§i3 4io2bia, ttm vtz.tk.bt % / mn 

^(D^lC^XT-^ y (CYS) ^^lX\y^iM^at, m%^^T4>- (C 



YS) hV^rvyj K^£UTV^j£#X 5 / 



S/^tM >- (CYS) d5#$LTV^5*«b, SttSU©^^v (CY 

s) ds^-t-s^^tt^^gijo^^^-Yv (cys) t>j£fi?r^/ite»a 



20 icjbn&s 



•3- 



Mmmtmu^ ioo(t dr^r ^7°#WP4 io2c ©Mti!) N iififgr s: 

y^/VK (CH 3 ) ) SHtftrTS (Xf5'/SB4-5) „ ^t^/fflftS 
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^it\ -y 7°#*P§|5 4 1 0 2 c cdJ;^^ ^##P^S»f¥lfflK:o^T 
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7 7 



^r^V ZfttMU 4 10 2c Ji. T =; / MIX j ^ NCT 5 7 ttfcSi^ 

©T\ ^rty 7°f\i*iP f W ]g i i~ £ (^fy7°SC4-2) 0 

^rLT, 3^ y ^ttilllB 4 1 0 2 c tt, T 5 /tSS j J&5N i£T 5 /KTfe 

<9 R^&o-CV^V^-e\ df -Y V ^f^PfW^ £ (Xf y^SC4-4) , 

— ^\ 3^ ^7°#*P^4 102clt B(DT $ 7 MIS j - 1 kSltB£tlfc 
T5 7S^»^^tl^V^#^^« (Xfy7'SC4-3) % 7 
j - lOsfe^/VTjf^v^glSrCj.! (^f y7°SC4-5) 0 



Lt, 3^ ^7°#W4 102c(i, 75/ 



j ©±i7 5/Ii* 



fjLtt^r^T©^ (1) «o«5 Ufy7SC4-7) „ 



1 ] ~ l xR 



N C 



NH 



(R NH =1.01 A) (1) 



25 
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I? "fttMflBMlD— J-^— h"?fo£a ,07 9{3, ^ h COM. 
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df-^ *y7°ttmU4 102cll 75/ 



(^r^7°SD 4 — 1) „ 75 y^B^ j 075 /lIJJMIl? at/iotV^iV^ 



j ^c#£7 5 /®-e/£ 



V (^fy/SD4-l) , P|t7)7 57«S j +1 t>ttttl$^/c7 

5 y^a»(--a-*fb5^ Ufy7"SD4-3) , ?M j ©7 5 /fflfi^O 
^Pl^oTV^^^O-e, ^rt^7#*IIfWSi:t5 (Xr^7°SD4-4) , 



75/i! 



^^tb^V^^^fi (^f^7SD4-3) , 7 5/ S?I 



^LT, ^^7°#;W4 102cit 7 5 /B&fcS j 
n&CstlTZ) (^ry7SD4-6) o 

{uM&^T^m^ (2) (^oT^cM (7f^7'SD4-7) „ 



*-./■" capc 



C N 



C N 



xR 



Csp2H 



(R 



Csp2H 



= 1.08A) (2) 



y7HM%kM<D— fJ^f7P- ^-r— h7rfc§ 0 08 If*, ^£©JM 



25 



8 0ft, H 
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10 



15 



S E 4 — 2 ) 



9Pl^oO^^T ^■^ry7 p #*Ptt>Fili:i-5 Ur^7SE4-4) 



j - 1 hmm^tbttz 



j - 1 W^i^/^^/^i^Cj.! it5 (7T5/7SE4-5) 0 
^tT, -r y 4 1 0 2 cli, T5 / Sfe^£ j <D^J0CT % 7 

Ufy7SE4-6) 0 
IT, ^rfy y°#iDfP 4102c ft, 75/ MS j (D^gC a ^*Sr C A 
,it5 Ut^7SE4-7) o 



CAPN 



<D{iLW%VXT <D%& (3) £|ot^5 UT77 s SE4-8) 



20 



N C 



* N.C. . 
- J 7-1 xR 



N C 



NCsp3 



NCsp3 



= 1.47 A) (3) 



LT, ^--r ^7°#AP§|3 4 102ctt, #iP-f-S 3o©^t ^/V*7jc 
*H C „ (k=l, 2, 3) <D{£«£^T<£>^# (4) ) 

fy^S E 4 — 9) 0 

25 
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7ra in 



CAPNk C ' CAPN 



Csp3H 



Csp3H 



= 1 .09 A) 



■^■H CAPNk CcapnN j — A Csp3 (A Csp3 — 109.5°) 

^H CAPNk C CAm N j CAj=D k {D l = 180.0°, £> 2 = 60.0°, Z> 3 = -60.0°) 

tb£ (4 ) 



y^f^O^ScO— i^t7P- h~VfoZ>o *fc, 08 3te, &£(£>ffi 
8 3 K^-f- % £ CO mm (feft'J) ^*J-U-r^/W#>v//PMiJ^^-r ^7°#A0 Ofr 
<5 Q 

.^r^r ^^°#»|34 102c», T^yfMj ^cS7$/iltfc5t^ 

io (^75'^sf4-i) , 75 ymmS; j ©r^ yftiJMip n^fto-cv^^ 

V^^Cfi Urs'7 s SF4-l) , i©75 7Mj+Hifli^^fc7 
5 /S^KM-"^;^^ (^fy^SF4-3) , m& j COT 5. S mi*®] 
15 ^ P(il;ftoTV^^<7>-T;\ ^ 3, ^f^nfi^^i- 3 (^fi'^SF4-4) 0 
— ^rf y^f«4102c^ H<£>T5 /m^S j + 1 fettffi^^fc 

j +l©±H7^yIfi^N jtl tt5 (^f5/7 , SF4-5) o 

LT, 3^ ^#M5 4 102c(t T 5 /MIS j ;Vt$~;V&. 
20 ^^rCj^-r?) (^f7/SF4-6) o 

•tLt, ^rty/#W410 2ctt, 7 5 / Ife^g j ©±ia^*^CA 
Uf^7SF4-7) „ 
LT N ^ y :7°tt» 4102cii S ^rt^7^ ^J^MM C 
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CAPC 



®{£fi^T®«; (5) C|oTft&5 (^ry7°SF4-8) 



C jC CAPC = = ^ ==r x R csp 2 csp 3 (Rcsdzcsij-i =1-52) Ht;c^ (5) 



7 7+1 



"Csp 2Csp 3 



5 ^LT, ^ ^ s> ^ttj&DlfP 4 1 0 2 ctt. #*P^S 3 OCO^r^ ^./KStR 

iH CAPCk (k=l, 2, 3) <Dfflt&$iT<D0kflr (WcR (6) ) T$r#>5 (* 
Ty7°SF4-9) 0 
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/TP 1=1 



/PR 1=1 



H CAPCk^CAPC 



= R 



Csp3H 



(R CSP 3H =1.09A) 



G4PO: ^ CAPC y ~" ^Cj/?3 



(^ 3 =109.5°) 



Qapc C y CA . = D k (£>! = 1 80.0°, Z) 2 = 60.0°, £> 3 = -60.0°) 

(6) 



r% ifc^ (D ~ifc£ (6) ^^t, r, a, dw\ ztb^n^ mm 



^lfc£fctlJ£, 1 9 9 9 ) 0 

Wtflg 7 4 i-M 9 , 9 ? Wm^MMihmW: 4 loon ^T<^5MT 5 



^X-Zfctf), ^^^W*5fi*5S^^*4 10 0(1, m#Wt^4 102d© 
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<DW& (7) £JlV^ 



'14 T 5 / 



:^ (7) 



'I4T5: /SI^MH ARG, LYSJfeif"ea>9 % fft7?7 



10 



fl ASP, GLUfeMS, /BMtBUra^ HI 8 4 K7F~t£ 5 
Atlf— * UT4x.§PDBMf-^©H^^E (18-2 O^^Ac?) 
3t^) t*WJt5 ( T P D B File Format Contents 
Guide Version 2 . 2 J (20 December 199 



({#JxJ3:\ ARG, LYS, ASP, G 



LUfci?) hWbbfcHI S <£>^fBfc&f±, ^T-ft^BT 

15 M-Zfuif^ J* TAmb e r 7J (Un iversity of Calif 
ornia, 2 0 0 2. ) ©i^ttV^ARN, LYN, ASH, GLH, H 

20 ttfi- 2 ©Sf^X-S i 5 t/P ^7^-ei£LTfe < 0 

•ett, ^^^K«3t*ji^g4 10 0(1 ft5tftiSlbgP 4 1 0 2 e <D 

t&MfcXV, mopac 2 o o ocA^yr^f/^MtSfcfet, 7^/i 
mm i ^MtSM^ t-ctllb Wi©JI^ t-fe s r t %mir 

jl^^^J (^7y/SB4-7) „ &:J8 % MOPAC2 0 0 0 
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KWafr-tm^'&AjJT*— & b LTWK^Si^tS^tS^, MOP AC 

( TMO PAC2000 ManualjFujitu Limited, 
Tokyo, 2000 # 



i <D7kmm* ^mib^^^&mfeTZo ins 5^ tkswz 



PD'Ba-W TlCBIJ <D?Z/s*?mzttVXrt.mttto%ft^tcAtlPr> 
Bf^^WLT, T 5 / f 5 0 f I © 7 ^ / f (i=5 0) 

7?fc<9, Bg||^3. Ot^fP^ (r = 3. OA) CO^^ttffi^S 



(zkijtjiiC^-) coftljnMT oti^o £fc, ±5zli© 

XT^ys B 4 - 6 "Cft, i ^ Ktf Vtci&mi L: fc^& L- "C Sit ft Jf ^ft o TV^ 



PHE5 0 ( i = 5 0 O 7 5 ; tSlt'fe 5 7 x ^^7 7 ^ > ) X&Z* 
PHE 5 0(^'P"t?*^i'^b^7^^^-rS7K*M^ 1 ^t?^UTV^S o 



CO 



■la. 



8 6(4, 757 



8 6tt, PDBa-K^ TlCBIJ ^/^^W^^|-bT7j<*#iP ; artTofc 
A^JPDBr^-^t^L^ #S7?/taS^5 Of B<D7 5/ tai (i 
-5 0) -efe<9, J£jHaS3. Ot^bo^A ( r = 3 . 0 A) 60 b * fctt 



_hxliC0^.'T" y7 p SB 4-6 



oTi^o El 8 6 \z.m^X, M&b*£xm^£frhX\,^&%$ftftt^co^fo?m. 

-C&SPHE5 0 ( i = 5 0©7 5 / tSlt*fc57x^/V77-y) 
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i 



^^^fo^T^o TcfcU MOPAC2 0 0 0S: 



$ *b*Ul ^.m^MMit 



xtm 7 4 . * ^^^nm^Mmtmm 410011 4 

10 2 e(D#kmK£ ^ MOPAC 2 0 0 0©A*7 7'fA'^Mt5 (.XT 
yy°S B 4 - 8) o 08 7f±, MO P AC 2 0 0 0 ©A^7 7^/W~i^ 

^LT. ^ ^ W^ftifi^g 4 10 011 «3£&3ttfblffl4 1 0 2 e © 



15 it^JB^T, #£©7 5/ 



©^Sli^^TMOPAC 2 0 0 0 Srffi 



V^«^*«£mT-T3 4 - 9) 



*C\ El 8 8 (2 N MO 



PAC2 o o o iz.£zm&%cMfc&M<Dl£M&7Firi}lt}7 r 4 sw—W&^lr 
m-VbZo M8 8^i-J:'5{-> #5tMf^om^--^^m7J$ft^ 0 & 

20 ^Lt, ^ >v* ^ W#3tft]8te$eg 4 10 0(4, JfCM*Jf*»4 1 0 2 f 
OM(£j;<9, Mfli £ ^fcJjfH^f^ H]i©^^7f©Iir-^i:© 

^si-sm^j&s&^Bife-rs (7nT77sb4 — i o ) „ Ttzfr-h, m^-rnm 

gM$4 10 2f(t MOPAC 2 0 0 O (D^OiS^^: (t±i73^T^^) <D 

J£ LC * >^^Sf#i 3t*MiSltt4 10 0ft, ^T©7 5 7 mB,m i i-O 
V^^s^S B 4 - 3fahXy^y7°S B 4- 1 0 %jgffi b (l#l©75/ 
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5 0 ) % ^-CCDT^ yS^aS^oVNT*»%^fri--5 (^ry7°SB 4-1 

1) 0 

•^rUX, ^^/^flSMSft^t4 1 0 ^f^7'SB4-10i^ 

SB4-7M0 (n©) ^ff -T 5 ^ i J; <9 , Officii 
frfS'^XtS (^fy/SB4-12) 0 irf^ib, ^Ty7°S R 4-4 
^b^fy/S B 4 - 1 0 ©M^NSS^ C SaS* tlT 9^ 1 -T-< 

t©T^y s&S&teo v ^rgi^Wot^Mfb £ tbfc p d b ?^5S:©jEJs«9*— ^ as 

LT^M^^^l&^rf^) MO P ACtx^/v^ fH££ff 5 0 
±j&(D^T^7'S B 4 - 4^^^^-/7°S B 4 - 1 0 C^fp^r^tf^— ^^3g 

15 C^K^j;<5fh^M] 

tlitSo *f+»!|-e«, f-^^/l-^i UTTjapanese Pea 
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because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 
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This International Searching Authority found multiple inventions in this international application, as follows: 

The technical feature of claims 1-10 is prediction of an interaction portion 
of a protein by calculation of frustration. 

The technical feature of claims 11-24 is prediction of an active portion 
of a protein or a polypeptide by molecular orbit calculation. 

The technical feature of claims 25-34 is determination of an interaction 
portion of a protein in consideration of the hydrophobic interaction and the 
electrostatic interaction. 

The technical feature of claims 35-45 is prediction of a junction portion 
by identifying electrostatically unstable amino acid residues on the basis 
of data on the spatial distances (Continued to extra sheet.) 
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claims. 
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4. | — [ No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
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between amino acid residues of a protein or polypeptide. 

The technical feature of claims 46-55 is optimization of a protein 
structure by electric charge calculation. 
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